Many species of fish use auditory cues as part of their reproductive repertoire but intended receivers must be able to localize sounds to make full use of this information. Specialized couplings between the ear and swim bladder are thought to be critical for acoustic localization, yet species without specialized connections use acoustic cues in reproductive displays. In an attempt to better understand mechanisms of acoustic localization, we used the round goby (Neogobius melanostomus), a hearing generalist, to assess responses to calls in the lab and field. The call used for playback was recorded in the field from an actively displaying male round goby and consisted of a series of low frequency pulses. In the field, playback of the call resulted in a significant enhancement of approaches toward, and entries into, an experimental arena as compared to when the sound was off. There was no effect on the amount of time spent near the speaker however. In the lab, males and females responded actively when calls were played and females showed a significant attraction to the playing speaker. Responses were highly directional with little angular deviation, suggesting true localization to the sound source. While the sensory mechanisms allowing round gobies to selectively respond to conspecific vocalizations remain unknown, it is clear that they do show highly directional responses to acoustic cues in both laboratory and field settings.
Introduction
Active acoustic communication occurs in a wide-variety of fish species and is especially common in what appears to be a reproductive context (reviewed in Hawkins, 1993; Ladich, 2004) . Sounds emitted by teleost species tend to have maximum energy concentrated in low frequency ranges, below about 1000 Hz (Tavolga, 1971; Hawkins, 1993; Ladich, 2004) , although some species have measurable components extending to higher frequencies (Wilson et al., 2004) . Fish emit these calls during mate attraction and courtship (e.g., Tavolga, 1956; Myrberg et al., 1986; Lugli et al., 1997; Hawkins & Amorim, 2000; Malavasi et al., 2003) as well as during agonistic encounters (e.g., Ladich, 1998; Thorson & Fine, 2002) . Responses of fish to calls have proven difficult to quantify, but playback experiments have shown attraction to presumed courtship calls in midshipman (Porichthys notatus) (McKibben & Bass, 1998) , numerous species of gobies (Gobiidae) (Tavolga, 1958; Lugli et al., 1997) , and damselfish (Pomacentrus partitus) (Myrberg et al., 1986; Kenyon, 1994) , thus confirming the importance of vocalizations to communication systems in fish.
The use of acoustic cues for intraspecific communication presents a special set of problems for fish due to the physics of sound underwater. Sound travels approximately five times faster in water than in air with correspondingly larger wavelengths for a given frequency. Thus the cues that terrestrial animals use for directional discrimination, particularly interaural time and intensity differences, are not available to fish because the sound wavelengths of interest are larger than the distances between their ears. This results in most sonic frequencies arriving at both ears simultaneously (reviewed in Fay, 2005) . In addition, the hearing range of most fish species is lower than that of terrestrial animals. Sound detection in fish species termed 'hearing generalists' is restricted to sounds below about 800 Hz, while fish classified as 'hearing specialists' can detect sounds at least up to 4000 Hz (reviewed in Fay & Simmons, 1995; Higgs et al., 2006) . The ability of most fish to hear only relatively low frequency (i.e., long wavelength) sounds reduces the likelihood that they use interaural time and intensity differences to localize sounds. These constraints, therefore, make it seem unlikely that fish can use acoustic cues for location-specific displays. Yet many species have been shown to use calls for both territory defence (e.g., Lugli et al., 1997) and mate attraction (e.g., Gerald, 1971; Myrberg, 1997; Lugli et al., 1997) , two behaviours where sound localization is essential.
The mechanisms of directional hearing and possible localization in fish are still to be determined. Fish hair cells are morphologically polarized, with the direction of maximum sensitivity being toward the hair cell kinocilium
